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W of BAG- \ protein in a sampi, of body fluid containing breast 



f 



cancer cells. - 



.REMARKS 



Claims 11-14, 16, 20-27, 32-34, 36, 37, 44 and 50-61 
are pending in the present application. Claims li, 13f 14( 20/ 
21, 26, 32, 36, 37, 44, 50-61 have been amended herein 
Claims 62-66 have been added herein. Following entry of the 
amendments, claims 11-14, 16, 20-27, 32-34, 36, 37, 44 and 50-61 
will remain pending. 

Regarding th« a mendm^n^ 

The claim amendments are supported bv the specification 
and introduce no new matter. Specifically, claims ll-i 4 , 16 , 20 _ 
27, 32, 34, 36, 37, and 50-61 have been amended to clarify 
antecedent basis, a S described herein below. Claim 44 has been 
amended to more explicitly link the purpose of the method as 
recited in the preamble, to results obtained by performing the 
method. Specifically, claim 44 now recites in the claim body 
that the method results in "determining a lower risk of tumor 
recurrence or spread i, the first group of patients suffering 
from breast cancer." Attached as Appendix A is a marked u D 
version of the claim amendments in which text to be o>i eted is " 
enclosed in brackets and text to be added is underlined. .■ ' 

New claims 62-66 are directed to methods for proanosis 
of disease- free or overall survival of an individual having a 
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breast cancer tumor; for predicting the risk of tumor recurrence 
or spread in an individual having a breast cancer tumor; for 
determining the proper' course of treatment for a patient 
suffering from breast cancer; for screening a breast cancer 
patient to determine the nsk of tumor metastasis or chance of 
survival; or for determining risk of tumor recurrence or spread 
in a patient suffering from breast cancer, respectively, inwhich 
the lev-el of BAG-i protein expression is determined by measurii 
the level of BAG- 1 protein in a sample of body fluid containing" 
breast cancer cells. 



Lng 



As set forth above, the claim amendments do not add new 
matter. Therefore, Applicant respectfully requests that the 
Examiner enter the amendments. 

Reject ion Under ^ TT s.C. s Firar Pa ^ q y . anh 

The objection to the specification and corresponding 
rejection of claims ll- l4 , 16, 20-27, 32-34, 36, 37, 44, and 50- 
61 under 35 U.S.C. 112, first paragraph, as allegedly lacking 
enablement is respectfully traversed. Applicant submits that the 
full scope of these claims is enabled by the specification. 

Regarding claims 11-14, 16, 20-24, 27, 32-34, 36, 37, 
50, 52-57, 59 and 60, the Office Action alleges that the 
specification lacks enablement for methods in which ' BAG- 1 protein 
expression levels are measured in a body fluid. Applicant 
respectfully submits that those skilled in the art would have 
been able to practice the claimed methods using a sample that is 
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body fluid in much the same way as when using a tumor sample, m 
this regard, the specification provides teachings that a body 
fluid is a suitable sample for use in the claimed methods; a 
rationale for why a body fluid i s a suitable sample; provides 
procedures for performing steps of the claimed methods,- and 
working examples of measuring a level of BAG- 1 protein expression 
and correlating levels of BAG- 1 protein expression with clinical 
outcome. in view of these teachings in the specification, 
Applicant submits that one skilled in the art would have bean 
able to use the claimed methods without undue experimentation. 

First, the specification teaches that a body fluid is a 
suitable sample for use in the prognostic methods of the 
invention. For example, the specification teaches that "a body 
fluid sample, such as a lymph, blood or serum sample, or an 
exudate fluid sample such as the cancerous organ exudate (e.g., 
exudate from the breast) may be collected and used as the sample ' 
to be analyzed (page 8, lines 9-24)." m view of this teaching, 
those skilled in the art would have understood that the claimed 
methods can be practiced using a body fluid. 

Second, the specification provides rationales as to why 
a body fluid would contain BAG - 1 , and why a level of BAG-1 
protein expression in a body fluid would correlate with clinical 
outcome. In particular, the specification states that. -While "' 
BAG levels will typically be measured within the cancerous cells 
of a patient, levels of BAG will also be measured in a body fluid 
sample (e.g., serum) as a result of BAG having been secreted or 
otherwise released from cells (e.g., by cell rupture) (p age 8, 
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UneS 18 - 23) '" and ^dicates that cancerous cell, of a parent 
"may be drawn from a body fl uid sucil as lymphatic fluid# blood 
serum, or a distally infected organ or exudate thereof" in the' 
case of metastatic cancer (page 8, l ines 15 -18) . Knowing whv a 
body fluid would contain BAG- 1 and that an increased level of 
BAG- 1 can be observed in breast cancer patients, those skilled i 
the art would have understood that BAG- 1 protein expression 
levels are useful prognostic determinants in the claimed methods 

Moreover, it was well known at the time of filing the 
present application that a body fluid, such as an exudate fluid 
sample, can contain cells that originate from a cancerous tumor. 
In particular, as described in Saucer et al . British Jon.n.i ^ 
Cancer 76 (4) : 494-501 (1997), submitted herewith as Exhibit 1, it 
was well known that breast exudate fluid (nipple aspirate fluid 
or NAF) contains exfoliated breast epithelial cells, which ran 
include breast cancer cells because breast cancer develops from 
ductal and lobular epithelium (page 498, first paragraph in 
"Discussion" section) . As -such, it would be expected that cells 
originating from a breast cancer tumor and contained in a body 
tluid would be used in the same manner as a sample from the 
breast cancer tumor in the claimed methods. 

Third, it was routine at the time of filing the present 
application to obtain body fluid samples from patients, and to 
use antibody-based methods to detect a level of protein ' 
expression. Evidence that body fluid sample collection was " 
routine at the time of filing this application, is found for 
example m Sauter et al . This article describes routine methods 
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nor collecting breast exudate fluid (page 495, "Aspiration 
technique-) and for determining if a barker correlates with 
breast cancer (page 497, "Statistical Analysis"). In view of tbe 
routine nature of body fluid sample collection and statistical " 
analysis for correlating a biomarker. with breast cancer risk at 
the time of fxling the present application, Applicant submits 
that undue experimentation would not have been required to 
practice the claimed methods using a body fluid. 

Moreover, the specification provides guidance for using 
BAG-1 specific antibody to determine. BAG- 1 protein expression 
levels. in particular, the specification describes that 
detection of BAG protein expression levels can be carrred out 
usxng well-known methods such as historical staining, western 
Blot analysis, immunoprecipitation and immunoassays, such as an 
ELISA. immuno-pca (page 13 , lines 21-29, .- This guidance would 
have been used by those skilled in the art for practicing the 
claimed methods using a body fluid sample. 

Fourth, the specification provides description and 
working examples of correlating survival of an individual having 
a breast cancer tumor with levels of BAG- protein expression in 
a tumor sample, which would have been used by one skilled in the 
art when practicing a method of the invention using a body fluid. 
For example, the specification provides working examples of 
procedures for determining a level of BAG-1 protein expression 
that correlates with disease-free or overall survival (page 35, ' 
line 5, to page 36, line 6); procedures for classifying patients 
having high levels of expression of BAG- X protein relative to a 
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reference level; and procedures for identifying groups of 
patents having low or h ig h levels of BAG - 1 protein egression 
(page 33, line 25, to page 34, line 16). Applicant submits that 
Chose skilled in the art would have been guided by these 
teachings in the specification when practicing a method of the 
invention using a body fluid sample. 

Finally, considering the high level of skill in the art 
surrounding diagnostics development at the time of filing the 
present application and in view of the above -described ample 
amount of direction provided in the specification, Applicant 
submits that undue experimentation would not have been required 
to practice the full scope of the claimed invention. 
Accordingly, Applicant submits that the full scope of claims 11- 
14, 16, 20-27, 32-34, 36, 37, 44, and 50-61 is enabled by the 
specification, and requests removal of the rejection of these 
claims under 35 fJ.S.C. 112, first paragraph. 

Regarding claims 25. 26. s i, 58. 44 ai 

The office Action states that the rejection of claims 
25, 26, 44, 51, 58 and 61 is maintained, in part, because the 
specification allegedly fails to enable methods where measurement 
of BAG- 1 protein expression is correlated with risk of tumor 
recurrence or spread. The Office Action asserts that tumor 
recurrence or spread do not necessarily predict disease -free or ' 
overall survival, but rather are merely contributing factors to ' 
the measurement of disease-free or overall survival. Applicant 
respectfully disagrees with the notion that tumor recurrence or 
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spread are not directly correlated „ ith dlsease _ fJree or 

survival . 

In contrast with these statements in the Office Action 
the specif ication teaches that "disease-free survival," me *ns a ' 
lack of -tumor recurrence and/or spread, as well as the fate of a 
patient after diagnosis, with- respect . to the effects of the 
cancer on the life-span of the patient. This teaching remains 
valid today as is noted, for example, in an American Cancer 
Society website reference article entitled "What is Metastatic 
Cancer?" (submitted herewith as Exhibit 2), The article states 
that most people who die of cancer have metastasis (also referred 
to m the article as recurrence) at the time of their death, and 
tnat such metastasis "are directly responsible for the majority 
of cancer deaths" (page 2, first paragraph under heading 
"Significance of Metastasis to the Patient"). 

Thus, it would have been understood by those skilled in 
the art that risk of tumor recurrence or spread in a cancer 
patient correlates with disease-free or overall survival of that 
patient. Because the specification teaches that disease-free 
survival means a- lack of tumor recurrence and/or. spread; and 
demonstrates that levels of BAG- 1 protein expression correlate 
with disease-free or overall survival of an individual having a 
breast cancer tumor, those skilled in the art would hav<= 
understood that levels of BAG- 1 protein expression are correlated 
with risk of tumor recurrence or spread. In view of the above, " 
Applicant submits that claims 2S, 26, 51, 58, 44 and Si are 
enabled by the specification. 
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Regarding claims 34. 36 . 37 ^ snA gf1 

The 0ffice Acti °» states that the rejection of claims 
34, .6, 37, 53 and so is maintained, in part, because the 
specification allegedly fails to teach which levels of BAG-1 
prote in expression allow the division into two groups and how to 
determine the cut-off values of BAG- 1 that would be necessary to 
divide a group of patients into two groups. 

Applicant submits that the specification exemplifies 
how to determine cut-off values of BAG-1 protein expression 
useful for dividing a group of patients into two groups, and in 
doing so, teaches how to determine which levels of BAG-1 protein 
expression can be used to divide a group of patients into two 
groups. m particular, the specification teaches, on page 3* 
lines 3-13, that: 

To set cut-offs for dichotomi zat ion of data into 
groups having high and low levels of expression, 
the H-score data for the entire data-set were 
displayed as dot -histograms with H-score on the x- 
axis and the number of patient samples having a 
given H-score on the y-axis . An H-score >150 was 
determined by this approach to be appropriate for 
use as a cut-off for high levels of BAG-1 

expression. H-score data were displayed as ' 
histograms and dichotomized into high versus low 
expression level groups using optimized cut-offs 
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for BAG- 1 (H-score>150) , Bcl-2 (H-score>i80) , an d 
Bax (H-score>l4 0) . 

Moreover, Applicant subtnibs that' the level of skill in 
the art surrounding diagnostics development was advanced at the 
time of filing the present application. For example, data 
analysis and dichotomization using statistical tools such as 
Kaplan-Meier analysis and Cox- regression analysis was routine, 
in addition, methods for immunoscoring, such as those described 
in King eC al . , 1985, Cancer Research 45: 293-296, as referenced 
in the specification on page 34, lines 15-16, were used 
; routinely. 

In view of the above teachings in the specification, 
and what was known in the art, Applicant submits that those 
skilled in the art would have been able to determine cut-o^f 
values of BAG-1 protein expression useful for dividing a grouD of 
patients into two groups without undue experimentation'. 
Therefore, Applicant requests removal of the rejection of claims 
34, 36, 37, 53 and 60. 

Rejection under 35 TT .9 c s 112 . **^ n d parflQl - anh 

The rejection of claims 2.1-14, 20, 21, 26, 32, 33, 36, 
37, 44, 50-53, and 55-61 under 35 u.S.c. § 112, second paragraph," 
as allegedly indefinite is respectfully traversed. 

The Office Action states that the rejected claims are ' 
indefinite because they lack antecedent basis for the phrases 
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"the level of BAG-l expression," "the .mount of SAG-1 protein," 
and "said level of bag-1 expression." 

Applicant respectfully submits that the scope of the 
rejected claims would be reasonable ascertainable by those 
skilled in the art because "the level of BAG' 1 expression" as 
recited in the dependent claims would have been understood to 
refer to "the level of BAG- 1 protein expression" as recited in 
the independent claims. Similarly, the "amount of BAG-l protein- 
would have been understood to refer to "level o,f expression of 
BAG-], protein." Nevertheless, Applicant has amended several 
claims to clarify antecedent basis, as described below. 

Claims 11, 13, 14, 20, 21, so, S 5, 56 and 57 have beP,i 
amended to recite a "level of BAG-l protein expression" to 
clarify antecedent basis with respect to claim 16. Therefore 
Applicant respectfully requests removal of this rejection of ' 
claims 11-14, 20, 21, SO, and 56. 

Claims 26, 51 and 58 have been amended to recite a 
"level of BAG-l protein expression" to clarify antecedent basis 
with respect to claim 25. Therefore, Applicant respectfully 
requests removal of this rejection of claims 26, 51 and 58. 

Claim 3 2 has been amended to replace the term "the 
amount of BAG - 1 protein" with "the level of expression of BAG-l " 
protein" to clarify antecedent basis with respect to claim 27. ' 
Therefore, Applicant respectfully requests removal of this 
rejection of' claims 32 and 33. 
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Cla.ms 52 and 59 have been amended to replace the term 
"level of BAG-1 expression" with a "level of expression of BAG- 1 
protexn" to clarify antecedent basis with respect to 
claim 27. Therefore, Applicant respectfully requests removal of 
this rejection of claims 52 and 59. 



Claims 36, 37, 53 and 60 have been amended to recit 
"level of BAG- l protein expression- to clarify antecedent bas^ 
with respect to claim 34. Therefore, Applicant respectfully 
requests removal of this rejection of claims 36, 37, 53 and 60. 

Claim 61 has been amended to recite a "level of 
expression of BAG-1 protein" to clarify antecedent basis with 

respect to claim 44. 



e a 
s 



The Office Action alleges that claim 44 is indefinite 
because it lacks a recitation of the correlation between 
performance of the method steps and the purpose of the method 
that is stated in the preamble. 

Applicant respectfully submits that the scope of 
claim 44 would be reasonable ascertainable by those skilled in 
the art. in this regard, it would have been understood that if 5 
first group has a lower likelihood of tumor recurrence or spread 
than the second group, it follows that the first group has a 
lower risk of tumor recurrence of spread. Nevertheless, ' 
Applicant has amended claim 44 to include the phrase "thereby 
determining risk' of tumor recurrence or spread in a patiecit 
suffering from breast cancer" to recite a correlation between the 
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preamble statement and performance of the method steps 
Therefore, Applicant respectfully requests removal of this 
rejection of claim 44. 



CONCLUSION 

In light of the amendments and remarks herein, 
Applicant submits that the claims are now in condition for 
allowance and respectfully requests a notice to this effect 
Should the Examiner have any questions, she i s invited to call 
the undersigned agent or Cathryn Campbell. 

Respectfully submitbed, 



June 13, 2DCn 



Date 



MCDERMOTT, WILL & EMERY 
4370 La Jolla Village Drive 
7"' Floor 

San Diego, California 92122 



Pamela M. Guy 7j 
Registration No. 51,228 
Telephone No. (858) 535-9001 
Facsimile Mo. (858) 535-8949 
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APPENDIX A 

11. (Twice Amended, The method of ciaim 1 6 , wherei[1 

-d leve! ot expression ia determined by me 

cne amount of BAG - 1 Drot<=»in ^ rr ,*„„\. ■ . 

protein product using an immunoassay. 

13. (Amended) The method of rlaim i« u 
• iiicviiuu or ciaim 16, wherein said 

level of BAG - 1 prot ein exure^inn -i « h qI - 

w a expression u determined prior to lymph 

node involvement of said cancer. 

14- (Amended) The method of claim 16, wherein said ■ 
level of BAG - 1 p^tein expression is determined after ly^h node 
involvement of said cancer. 

20. (Amended) The method of claim is, wherein said 
level of BAG protein expression is determined by measuring the 
level of BAG- 1 protein that is detectable in samples selected 
trom the group consisting of breast tumor tissue, blood, serum, 
and plasma. 

21. (Amended) The method of claim IS, further 
comprising determining if said level of BAG- l protein expression 
represents an overproduction that is above a reference level of 
BAG-l expression. 
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.26. (Amended) The method of claim 25, furthe 
comprising: 

(a) determining an' overproduce ion level for BAG-1 
protein, said level being in excess of a miniraum amount 
statistically determined to be indicative of decreased likelihood 
of tumor recurrence or spread; 

(b) determining the level of Bag-1 protein expression 

in said tumor sample; and 

(c) predicting said risk of tumor recurrence or sprPad 
wherein an overproduction level of BAG- 1 protein in the tumor 
sample is negatively associated with the likelihood of tumor 
recurrence or spread. 

32. (Twice Amended) The method of claim 27, wherein 
the [amount o£] level o£ . ypT ^ 1nn n . prQtein is 

using an immunoassay. 

36. (Amended) The method of claim 34, wherein said 
level of BAG-1 protsin expression is determined prior to lymph 
node involvement . 



37. (Amended) The method of claim 34, wherein said 
level of BAG- 1 protein expression is determined after lymph node 
involvement of said cancer. 
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44. (Twice Amended) A method for determining risk of 
tumor recurrence or spread in a patient suffering from breast 
cancer, said method comprising: 

(a) determining, using a BAG- 1 specific antibody, the 

level of expression of BAG- 1 nrotein in a • ■ 

x pirocein in a cancerous c issue of a 

patient during staae I o-r et-^no tt • j ' 

. y ^oye j. or stage II of said cancer; and 

(b) classifying said patient as belonging either 

to a first group of patients having high levels of expression of 
BAG-l, 0r a second group of patients having low levels of 
expression of BAG - 1 , 

wherein said first group has a lower likelihood of 
tumor recurrence or spread than said second group , thereby 
determining a lower rj B lr of tum or r.rnrr ence or ^ read in t,h„ 
first group of patients suff^^ h rr ast r.ar,^ 

50. (Amended) The method of claim 16, wherein said 
level of BAG - 1 E^tein expression is determined by measuring the 
level of BAG- 1 protein in a sample of breast tumor tissue. 

51. (Amended) The method of claim 25, wherein said 
level of BAG-l Erotein expression is determined by measuring the 
level of BAG-l protein in a sample of breast tumor tissue. 

52. (Amended) The method of claim 27, wherein said - 
level of expression of BAG-l protein [expression] is determined • 
by measuring the level of BAG-l protein in a sample of breast ..' 
tumor tissue. 
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53. (Amended) The method of claim 34 , wherein said 
level of BAG-l pr^ expression is determined by measuring the 
level of BAG-l protein in a sample of breast tumor tissue. 

55. (Amended) The method of claim [49] 54, wherein 
said level of BAG-l srotsin expression is determined by measuring 
the level of •'BAG-l protein in a sample of breast tumor tissue. 

56. (Amended) The method of claim 16, wherein said 
level of BAG-l protein expression is determined by 
immunohistochemistry. 



in 



57. (Amended) The method of claim [50] 55, where 
said level of BAG- 1 ^roMin expression is determined by 

i mmunohi s t ochemi s t ry . 

58. (Amended) The method of claim 2S, wherein said 
level of expression .of BAG- 1 prgteia [expression] is determined 

by immunohistochemistry. 

59. (Amended) The method of claim 27, wherein said 
level of BAG-l protein expression is determined by 
immunohistochemistry. 

60. (Amended) The method of claim 34, wherein said 
level of BAG - 1 protein expression is determined by 
immunohistochemistry. 



4 
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61. (Amended) The method of claim 44, wherein said 
1SVel ° f passion of BA^-l prnrnin expression] , g 

determined by immunohistochemistry . 



5 
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menopausal status did nat influence thfl ability te ^^^eST^ ! n M% " «"* Among .hs la* ,44 subject* 

tornputarlad imane analysis of NAF ap i«r, fll ,* £to ! A S oaos, D f ™-«« hr east ca r. ee , n Sk (P . 0.0^ i 3 * g 
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Ke^orta: nipple aspirate fluid: intermediate blomarher Breast cancer risK 



Drtpiie ihe death of 45 000 women annually in the United States 
rrorr. the disease, ibe ability to auui a worn™ '» risk of develops 
nreaw cancer remains inadequate. The only well-established 
procedure, to screen subjects for breast cuncer arc physical «a»n. 
■nation and marrni.o S raphy. Unfortunately, physical examination 
does not identify a significant number <if « r jy breast eancen and 
numrnojjrurns miss 10^0* .of „arly brtwi cheers (Giuliono. 
1 Wl. Additional S cr«nin 3 tools to identify precancer and eirlv 
Oreast c:ulcer are urccmly needed. 

Although th= curly detection of breast cancer *'ill lead to j 
higher cure ih c id =a | f orm o( trcau , 1ltlu i.< pr 4 v sn ,i on . Jh e 
prevention of breast cancer is hindered by the difficulty j„ identic 
ry.n- an effective agem. Effective agents are difficult to identifvin 
pan because „f lht len „ ^ ^ 

develop and. conSsquenlly. the requirement for lenity clinical 
trial, to test che efficacy of the agent, if the end point is the preven- 
(ton of cancer. One w«y l0 shorten Ihe rime to findin S of an effee- 
live agent is the idenlifieaiion of intermediate biomarkeiv. uhich 
are biological al.er.Uion, in cells or tissue thai occur between the 
lime of imqation and tumour invasion. The theory i, thai an agent 
that partial]* or completely verses Ae Intermedia* biomarkcr 

SLln^' ^""yP* ™> be intemtpting careinc 3 ene 5 i S . 
Validation of the biomarkcr would require thai the agsnc also 
decrease the incidence of cancer. Evaluating the effect of the asent 
requires the analysis of tissue, cells or non-callular fluid. Nipple 
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aspiration, which fa simple, quiefc. reliable and rcpeatablc. would 

H u T",H eW [001 tVaJuate <he ' fficS!C y wf a AinaprBVcniivB 
a S e,u should iniarriMfliaUi bmrnarlctn be identified in che fluid. 

Present crronj, t» whine the breast directly, throush t valuation 
or either u*uc or individual cells, have been hindered because the 
analysis of then specimens aenerally requires an invasive proce- 
aure. The adult non-pregnanr, non.lsn;iaiing breast seenstes fluid 
...to the bretui ducbl wte m. ThiJ fluid can be obtained throuch 

m the abihiy to ohcam this fluid, as well » epidcmiolosical studies 
w identity ,ubj«cu, mo,, likoly to yield NaF. have been gn-cdnj 
•or over 20 years. Nippie aspiration ha.s lhc attractiveness of 
quickly . painlessly. a „j no „-i nva , liv e, v oblaininc brca5t epithclj:j] 
cells, the cell* at risk for transformation i breast cancer, 
nonetheless, limiutions in che ability te oblain NAf in 30-^0% of 
subjects has hindered the development of the technique « a tool 
ror both breast cancer screening and evaluating r<LifKMt n ^ 
mem (Petrakis, 1993), 

Our study had two eo0 j s . The first w«s , 0 determine if the procc 
d«« was fraaibU. Thai is. eoujd NAP be oblitincd eonsistcmly and 
were the NAF cample, sufficiently cellular such thai accepted 

could be evaluated m the fluid? If k eouJd be demonstralcd thatthe " 
procedure was feasible, the ne„ goal to idenu^ imermcdi^ 

study of (he Papanicolaou-staincd smears and computerized frLe 

^l^ Tt 10 iAa,tiry promi3i "e ~'War markers of 
bjrast cancer nsk. Wc evaluated mnrkers SUt:ll M caJ]u|:ir 

noma n«ue specimens ore known lo correlate with pro 3 „o S is 
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i'^r v hy P° thMl * d lh «< hi Sher l*v t ] 5 ofth.se nwfc^ 

in NaF = P KheJ,aI cells would cornice with incasing brast 
cancer ni Becu uS e of. previous rcpnn ind^tii.g chat *AF J. 
mora successful In premenopausal subjects, wc also evaluated the 
influence or menopausal sracus on our ability to obtain NAF Our 
findings form the basis of this report. ' 

MATERIALS AND METHODS 

Subjects 

On* hundred and seventy- seven non-Arfan subjects a*cd 3<Ml 
years (women undergoing myectomy «cop«d) we^ recruited 
between Attest 1994 and June 1996 after ap pTO v aJ 0 f the ?ll 
Chase Insuiuuonal. Review Bourd. Asians, as WB || as wome-t 
under 30 or S reaier than fi* years, were eluded tacau* rh* 
success in obtaining NAF from che imact br«a 5 t in the S * *™ P5 i, 
Unown co be low iPctnbh. 1993). Th<» subject were c^oriU 
by ch<ir nub for brwi cancer u having no risk factors, « firai- 
defiM r*]«j* B with breast cancer. « hi.tory of .urative IramncM 
Tor du C ;al carc.noma in situ (OCI5) or Invasive breast cancer 
precancer mastopathy [arypical hyperplasia tAH) or- lobular" 
carcinoma in jdtmLCJS) or recently di^ncscd DCISJ or re^mlv 
diagnosed inva s j« canevr of th* brta*. reined the a*e limil 
tor women und^oine mastectomy to ineludi: subject* up to 7^ 
years old because: 1 1 i there are >h> j a , a ouLlirtins ihe NAF vidd 
from a bre^t thai ha* just been removed and our preliminary 
a«cmpis Lo obtain NAF in ma^umy specimens from v- 0 mcn up 
to 72 years Of were Successful. Aspiration visits ..p;,^ either 
3 days apart (subject undergoing 6-] 2 aspinnivnsi or 2 weeks 
upon (subjects undergoing rwo or three asptraiionsj were 
performed by a trained physician or nurse clinician. 

Aspiration technique 

After informed consent obtained, nipple fluid was aspirated 
using a modified brenst pump. The device con^t* 0 f a j o-ml 
syringe attached to me end of u no. 4 endotracheal cube over which 
« placed a respiratory humidificatfon adaptor. Each of lh«w piece* 
is inexpensive and readily available in any hasp! ul where mechan- 
ical respiratory support i» provided. 

For subjects in whom the intact breast aspirated. ih< indi. 
vidua! was sealed in u comfortable posiijnn and the breast nipple 
cleansed wich alcohol. After the alcohoi svapomud. a warm, moist 
<lo Ch was placed on eueh brow. After 1-2 min. ihc Claris were 
removed, the patient mao^ed her breast wiih brnh hands, and the 
plungqr or the syringe was withdrawn to chc 7-ml level and held 
33 s or undl me patient experienced discomfon, a simuV 
*CTftfi of sucdon was created with trie syrinx in mastectomy 
^pewnens obtained immediateJy ufi cr surgical excision. Fluid in 
the fonn of droplecs was collected in rapiUvy rubes. The a^ntiry 
ot fluid varied from ] uJ to 200 ul. The ne 5 ariv C pre^urt 
produced w wcJI Loicra^d. Tlic procedure was repeated once on 
yie same breast. Aspiration was ihcrn performed o n the opposite 
"east, it present. If Lhcrc was insu/Ticienl fluid from richer breast 
^ coiled , nco orw or morc capiIlary wbes! Qr if thc nnly breasi ^ ^ 

ouJd be sampled (because of previous mwicctomy) yicJded no 
^nancd fluid, the patient was designai«3 a non-^ccnuor, 

OccasienaJly, Jceradn plugs nuhcr than NAF were obtained after 
«ctjon . DS completed. The plug, were removed with an ajcohol 
*ab and sucdonJng repeated. OcwisionaUy, sucdoninj was 
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pwrfenned t w^ r thrcc (imcs w „ movc a of 
J n ohtamcd ^ucntiy. in order to obtnin addidonaJ fluid "h" 
nipple w 3S gently composed by ch, object between her tm s ^ 
One or t wo addirjonai droplets of fluid often appeared. 

Cytology 

Specimen prepamtian 

NAF was collected in 50-ul capillar cubes, rimed into a 

oroc^r r ail \. iran ^ ortcd t0 ^ E cyiology laboratory for 

h rory of breast cancer, aH, or LC1S the sample* wcr* combined 

S^ch h? £ "t ° f brC3St * ^^ ^3 

in each brea.^. To evaluate the vaJidity of chi 5 u Pproa ch. eady in 

our "penentx- wc colJccted NAP from nine objects wiih AH or 
LC15. The fluid Trom each breast wu S placed in repontc 
cohumer*. In .sc^n out of nine exse.^, the uyioloay |„ fa ot h breusLs 
was ihe same, in one of the remaining «ibjm. the abnormal NaF 
cytolosy >vai found in <he brea.it opposite ;o where a prior biopsy 
had demonstrated AH. whmu in die second w lb* abnormal 
cyio ovy w,-, s in rhc ipsibtenl breaitu If a cyvdocy report was 
available frum tfyc:h brc4JCi thc rz?on Uam ^ b ^ ^ 

risk w« nrcurded. if a cytology rcpon waii available rromeach 
br*w and th« brvusii were □cct^uaj risU. diiher Lhe left ordi« riuhc 
bre^t ftumpfc was selected randamJy. if mulriple cviolo«icaJ 
samples weru analysed from che same brex«, ;he mOSi abnormal 
result was used in our anaJyses. 

On the other hand, for subjects with prcvi uus |y treated DCIS or 
in^ive breast cancer, only the brcuai without prior disease was 
aspirated. This was because thi brtraiil with disease had already 
been removed or radiaied. For subject with recently djygnosed hut 
not yet definitively treated DCTS Or invasive breast cancer, only the 
breast d/asnosed with in siru or invasive disease was aspirated. 



Table i CyToiogicai cmono lor nippte a^pifaio spBcim&ns 



Scint mammary ap^eii^t qqiis 

This tnewces aeeiluiar spocimens. mos* wirh anty foam ^ or whn W of 
«an len mammafy apUhon*! cans 

3vmigri mammary epitheiiar ce// s 

This cflna^ia ffpecJfTienjJ comaining mora man tan mammary epiineiial 
cells iiihoui eytglogmai atypia. Thld Gregory emeompassea normal 
marnmary cans, apocrina mcwplasia, and duct hyperplasia wtinout atypia. 
We subdiwlda tnta category inn: 
{aj Normal/non-saDlflary - angle cells or Small, Iwreoly cohaaivc 

aggfag?tes ef cede, 
fb) Myparplastic - larnfl tnraa-dlmwiEionai otudtars of cofls (ind^eadva of 
duet hyparpt&dia or papillDmqipais) 

Atypical mammary ep/fnofta/ ee//* 

This eategery eon$lSt5 of spo&mons wiin utn or mow mqrnmflry apfiholisJ 
cow mat exhibit atypical taaturas. Arypi A b eeflned «s nuaoar enk»;gement 
arto/nr irraguiariry, Incraasea nuctear ta eytgpiasmlc rau'o er q chromaUn ' *■ 
diEtributbn ahnormailiy short ol nbvloua maljonant criteria. Ic k nat»d whetnef 
the Btypieaj colls are suitfe or tn papillary dusters, 

Malignant cutis pruxmrt 

This cateaory canaustfi of speeimens &ia.t contain cells with uncquivoear 
cnlena of maiignaney. If ihe malignant ceffs arc fewor shan tan. Ihe 
ap9cirnona &rq aeaignattM a* "Scanty nvidonce' 
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In each cn 5 e. ih<r entire specimen was cyuocenirifugcd onto ten 
slides. Three D f the slides were mud for cyiolnjncal c«mina. 
tmn. Ff the slides contained kss than ten epithelial cells, tu Q addi- 
tional .slide* u, crc examined. The remaining slides <five or scv«ni 
wer* wortd for biomarkcr studies. The slide* selected for cyiojo*. 
ical examination were washed twice in 95^ «hangl for 5 min caeh. 
rehydrawd in Uip waitr and stained by the Papanicolaou method. 

Specimen Interpretation 

TTie Papankaiaau-stained smears were examined by a cytopathoj- 
og'M experienced in breast cytology Each specimen was desig- 
nated <Tublc 1j as containing scant, benign. arypicaJ or malignant 
«"». using a clarification modified from King ot al (Isjbjj, 
R«pre««nudvc photographs of various rypes of ccUs found in 
NaF, including benign, atypical and- malignant epithelial eelN as 
well as foam cells, arc illustrated in Figure h 

Image analysis 

Only specimen* with adequate cxllularity (cytology cl^s IT-TV) 
were evaluated by image analysis. Although S8 Specimens (53* J 

British Joumaf of Cancer (1997) 7B(4) t 454-507 



were Aufficlently cellular to perform imas* analvjsU, this reennique 
was not employed until more rha_n half or the subjects had be« n 
accrued. Tnus far, 4S specimens hav« been evaluated. 

Specimen preparation 

A standardized quantitative ONA staining Ml (RIAS Feul 3 en Stain 
Kit. Roche Image Analysis Systems. Elon College. NC. USA) was 
used following the manufacturer's instructions. In brief, after 
rehydration ihe slides were processed for hydrolysis with 5 N 
hydrochloric acid for 60 min and then transferred to the staining 
solution (Setoffs reagent J for 1 h. rinsad. dehydrated and mounted., 
with synthetic resin. 

Specimen interpretation 

The Roche Pathology Workstation (EHison et al, 1995) was used to 
evdiwie nuclear ploidy, S-phasc fraction, peresnugt of cells in 
Gjwf and percentage hypcftctraploid cells (cells with more than 
twice ihc?r complement of DNA), using computerize* image 
analysis of cytocmtrifuccd nipple aspirate epithelial cells stained 
«ith a standard FeUgsn preparation. Human lymphocyte* were 
Hied as a conirol diploid cell population. AU epithelial celb if 
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Bvrnz'tefs fa nlppi* aspire fluid « 97 



iao3i 



status 



Overall 
Pnsmttoapausal 
Past-mcnopau3a.f 

' Tola is 

Last 1+4 subjwcu 
Premenopausal 

TplaJs 




□3/aff (97) 
167/177(94) 



70/71 (99) 

. ?3/73 naoj 
140/1 44. (99) 



127/146 (B7) 
343/27.1 (93 1 



198/200 (96) 
107/111 (96) 



*>5/3i? isej 



45 
42 

B5 



AO 

7a 



35 
37 

73 



29 
29 



" 3 
7 

la 



Fluid obtained (%) 



Risk 



Normal rts* gr family history 
PorsenaJ niaiory 0 f tjrtiasi cancqn 
Precancerous rrtasiapfiwy 
Invade cancer 



Subjects 



Cytalogy- 



Totais 



48/49 19SJ 

73/73 nftnj 
137/177(93) 



Attempts* 


Cellular 


loi* nodularity 


217/320 
16/30 (84] 
40/51 (751 
73/73 (100) 

348/37-4 |£15l 


13 
3 
22 
44 

BB 


£9 

5 
10 
25 

72 



_Nn fluid Norv-cpimtar studjog on | y 



0 
10 



0 
3 
0 
4 



"Cytology*. 4 ceiluiar ipecimen coniarnS * 10 hren*f ^mt*^h=rZZ " "! " — — - 



Tabic 4 Cyigiogy in nippjo aspiraic fluid 



6p«ciinens by risk caiogpry 



Perflonjl tUSiory af areasr caoccr 
Precancerous masTopsihy iPm) 
Invasive cancer (|C) 

Overall 



/7 


1 


if 


m 




F-vafue* 


sa 




15 


6 


□ 




10 


a 


2 


0 


0 


MS 


3T 


TO 


11 


a 


2 


0.003 


(39 


35 


26 


ii 


7 


0.QQA 



0.002 



^; an ? a ;^ ~ ris* or lam* nistory gf 

a.002, o^bh dirffirnnce aerweer, mo group*, 



f areas: c^nce^ 



iwJTJ " reSent °" a Slidc ° r a m: ™™"> of loo cefe if 

"^raSB number o/ cells counted p« specimen was 30. 

Statistical analysis 

±ZtZ re8n *T raodels (AB,tsti - ,99Q > »« 

sr wu ■ ' =n ? ne Whether lhc ItoibuUoii of cytologic 

"OBnonc replacement Therapy, CUTTcJU ^ ef ora j conlfaEeplive , t 
V Cancer Research Campaign 1997 



pregnancy. n y mb=f of Hveblnh*. number of raiscarr^s 
and whether Che .sufejeci had oJftTcul.y becoming pre^a'n, 

ncraune br«si cancer risk categories * era a5S c,«ated with cwo- 
..f cells „ qm. p^n^c of «IU in S-phas* and ploidv. tv 
2™ 5! S<JPP ° n ^ rP 0 " 10 ^ od ^ '"umpcicn ftr'fc «U- 
cdl- Th^torc ,h e Knutajuwrt,,, k-sample .procedure 

2*;; th * O-toiogical group, had identical 

r ° f ^P^^ 1 ^" «U. in d* nipple aspimte fl uid . 
FtA*, to ryect the flu „ b yp«h« is { f> > 0 .05) i n dic a , ES chat 
subgroups could not be distingue. Rt tcion of the null 
hypothec < 0.05] indicts thai ( h, r<; are aJ Iwt tWo 
SriMcd hypcnctra P Joid va,u « «rc not idenucaUy 

Ivshcr', «a« cv,o-sidcd procedure, (Agresu. 1990) wen: usid 
w deitrmtae whether a subject's ability W succ^fuily proxHde- - 
NAF w«r ossocated with m^nopamal s , auj< . Ugistic m 
model, were fi llcd to die daia u sins su ,^ii 2etl .^UnxadnVU^ 
Qo nl methods (Liaog and Zl!S e r , J9S6j . I0 de[ejTn . nB 
rncnopausd stt tus of tf,. subj « l wus wilh ^ fa 

hrtny of S ^ eSS f U n y obtaining NAF « »ny given attempt. To 
aceoum for any peumud within-subjeci eorrcktion in the o Joornc 

Z£ZJX£L sca,islica werc co,wd u4b5 te rob - 

British Journal of Caneer (1997) 76(4), 494~soi 
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Table 5 Cellular mantra in nippla aspirate Jlufd 3P«o' m «na by cyloiooical da&J 



Cytology . 


SnmpJta 




DMA jndqx 








Hypcrtotraplgld eellsi (%\ "~ 




Mean 


Median flange 




Med |nn 




Mean 


Median 




No atypia 

Atypical hyperplafij[ 
Mallgnanl 


SB 

i 14 
€ 


1.D6 
1.16 
1,77 


1.03 0.74-1,59 
1-11 O.SB-1,55 
1.7B 1.31-2.35 


1.51 
2.95 


0 

M4 
3.85 
O.QS 


0-5,67 
0-3,3 
•C-37.S 


2.14 
17.29 


□ 
0 

15.79 
0.002 


0-25.79 
0-6.6 


BacauSe w a0 nay* ha S only «« nI ly ftcn Bmp l 0ya d, 4fl flpHcinlflna « ^ eVoldatBd ln bo(h ^ QNA ^ ^ 


% hypBOfltrapbid categories. 



HESULTS 

The correlation of breast cancer n'sk ftnd NAF cytology with 3 
variety of cJinieal factors, including cumrnt use of birth camrof 
pills (BCP), current use erf hormone replacement therapy (HRT), 
whether tht subject *as ever pregnant, the number of iivebinhs! 
ch< number of miscumages, che subject's difficulty beconiinff 
prcctiant, the pha 5 c of the meustrud cycle in which the sample was 
ubcained and the ette with which NAF wm; obtained were evalu^ 
atsl Nona of these factor* correlated with brcadtt cancer risk or 
NaF cytology although chd power of the analy^ of current use of 
blrtii control pills tBCP) and current u*c of hormone replacement 
therapy fHRT) was diminished by having an unbalanced, pgpula- 
[ion i few subjects were currently tiring either BCP or HRT>. None; 
of Unc cUnico] factors analysed affected the ability to obtain NAF. 
Nor did rJie interval between aspirations or th* number of aspira- 
tions affect the ability to obtain fluid or the volume of NaF 
abmiced on z given vi.iie. Our cytologic did not identify blood in 
any NAF sample from women with an intact breast and rarely 
found blood in NaF from mastectomy specimens. Using ima«e 
analysis, die amount ofDNA in the breast epiLhclfal cells obtained 
from NAF and the pontage of cells in each phase of the ceU 
cycle were also evaluated. Although pioidy. the percentage of 
hypenBora.p]Qid cells and the percentage of cells in C>l did com:, 
late wkh NAF cytology, the percunca^c of cells in ch* S-pLia*e of 
rhcccll cycle did not. 

To evaluate i he influence of menopausal status cm our ability to 
obtain NaF. our success in premenopausal vs posr-menoprtussJ 
subject wai compared (Tabic 2i. Trie data w*re presented in two 
ways: fxrvi as the entire experience with 177 subjects and then with • 
our mo» recum 144 Subjects, which reflects our success wuh 
nipple aspiration one- the technique was standardized. Wc hod 
greater overall jiueeess per aspiration in pre- vs post-menopausal 
subjects [97% vs 877*. P < 0.00! ). although this difference was not 
seen in ihc last 144 .subjects (98^ vs 96%, f> nor significant). 

Eariy in the study, we also assessed the effect of breast irradia- 
tion on our ability to obtain NAF specimens, four subjects with 
□CIS wfca underwent prior radiation had their radiated breast aspi- 
rated twice or three rimes for a total of 1 1 aspirations, NaF was 
obtained only twice and both samples had scant ccllulamy. 

Our success in 0b«inin« both NAF and cclJulur Specimens j« 
subjects classified by breast cancer risk is outlined in Table 3, NAF 
was abcarncd in 167 out of 1 77 subject in 348 out of 374 attempts 
Fifty-three per cent (S3 out of 167) of the specimens contain** ien 
or marc breast epithelial cells on a slide, the criterion used to carry 
out cellular biornarker determinations. 

The correlation of nipple aspiraic cytology and Image analysis 
parameters (DNA indcu. perctniige of hypertetraplojd cells' S- 
Phase Ihtction, and percentage of cclJs in GM) with dik category 

British Journal of Cancer (199?) 76(4). 494-$Q1 



was next evaluated (Table 4). Ris* was 4 W jfi*d M narrna i ^ nr 
tamUy hisiory of breast cancer, personal history of breast cancer 
fpnor DCI5 or invasive cancer), prteancerou.^ mastopathy or inva. 
stve cancer. Overall, nipple nspirale cytology [P = 0.002) was 
iiSnificoDiJy associated with breast eancizr risk. Each ine'reased 
risk cacceory wq« compuied with nor™i ris^family history of 
breajst canw. Pairwise comparisons revealed thut samples from 
individuals with invqsiv^ cancer (P * 0.004) or precancerous 
mastopathy [p = 0.005) were significamJy more likdy ua court*, 
more abnormal ccjls. 

Cellular markers, in^ludini* Dna index, pcrwntuye of celts in 
the S-priasc fraciion. percema-e of cells in 0,M of die cell cycle 
Ofld the pcrccnuice cells with more th.m twicc;'thc norma] amoun; 
of dna Ipcrcentuae hypcnetraploid cclbi were evaluated using 
ima-E analysis l Tables]. D,Na indejs \P = n,CK)02j. the percentage 
of cell* in QM iP = (J.D5) and the pcrcLnUc* of HypeTOtrnpIoTd 
t<Hs \P * 0,00^) increa.W as cyiolocy became more abnormal 
(Figure 21 Although there was 21 gradual increass in (he DNA 
mde^ and in the percentage of cells in of ih«= cell cycle thai 
gradually incrcascxj «s the cytology became more abnormal* the 
p&rccrn seen for cells with hyperterraploidy was slightly different, 
Jn the latter case, the percentage of hypcnctmploid cells was 
similar for tyiolopeal classes U and Hi. whereas there was a 
.vudden increase in the number of hypcnctraploid cells with claw 
FV (maiisnantj cytoJogy. 

DISCUSSION 

The breast ducts of adult non-premanc women secrete small 
amounts of fluid rKtymts, 1923). This fluid docs not escanc 
btcauw the nipple ducis are occluded by smooth musde cono^c- 
uon, dried secretions and keratinized epithelium. Brcasi Huid can 
be obtained by nipple aspiration in a significant proportion of 
women widiDtat sponfcanoust mpple dischaxse with the uiu: of a 
modified breasi pump (Peimkis et al, 1975). This fluid contains 
scvcrul types of ceils, including exfoliated breast epithelial ceils 
(King et al. ] 975). Because breast cancer develops from ductal and 
lobular epithelium. NaF is a potentiaily useful epidemiological and 
clinical research tod, A major limitation of the technique has been 
Che lack of abiliry to obtain NAF in oil women, and when fluid was 
obtained it frequently contained few or no brcssr epithelial cells. 

Published daia trana Fetrakis et al (1993) indicate that- the " 
highest yield of NAF is from women a^ed 30-55 years with early 
onset of mcnarche, non-Asian ethniciry and prior parify" and/or 
lacarion. This procedure has yielded NAF in over of 
premenopausal Caucasian and African-American women over 
the age of 30. With a definition of '> io epithelial oeJJ* as an 
adequate aspiration, o±cts h^ve obtained an adequate specimen in 
42^& of women ^pirated (King ct ai, Thd nipple aspiration 

® Cuncar Research Campaign 1997 
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third visfi, even lhou . N 

This ability to rt ta)n TJ*^ a \™ ° btai "= d * *. fiai vi, i( 
perform.*. Now we arc aWe (0 2? s, t'° h «^doi, w« 

tr*ay were wi(Iing y te ^ obt "" NAF d^ g ., ubset)u £ 
Although p*^, ct a , ™' 

°n NAf yield fctf us co^i fr"" 0 ^^""''^ 
subjecia. Although ttrivinonr ' U ""P"* 1 "™ In our 177 

n-abl^i.^cnopau^lsJ urrf;, ^ ? P^nopau.,*! subjects 
our last J44 subjects P^M^nopuusa, jubj ,. ctsj ^ 

In technic^ fc* i • QU, ' Ca '" CWl,10difi «- 

pnsvid«J .V A F when ™ S "" ;E thc fi ™ " Ulbjtcn 

con. lowing lhe sub ^ t 7 before o*^™. 

ui each v|, iL whcr B J in To « « s S " P ' n,ed " eh b ™« 

vwu. Early in Dur J ~ "'J™* » ««m Tor ftinhcr 

1 1 objects who unde^I^l - NAF « 

realize. ho^ er ^ ^ y '' nt ° Chii ' P i,ot ^ 
w'th a history 0 ; DCrs '* a .°" J - v tht W«n«ed breast in «,bi*B 

subject, now d M . if5ed as lit 4SP ' h ted ' ThUS ' the " fIot •"ncli*:- 
*ho» nipple ^.^^ *ZZZZX'» ** in 
*«bje e « of all risk JSt™. sn ^ cri '^= inelucU 

normaJ bnsm cancer risk j n ^ f Cohor ' of sub J=:« with 
*m 5U bj ECts willj ^ ; ,n *' ' P"^"- *«y ^otKtrated 

* J—« *k. OurS^ J- «»» -irulant^ ^ 
Otology iubjecu of 8 H wJ^-,, ^ C user «'"«*» of N A F ■ 

findings wim br^st l£^Ejr^to**^ 
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• Computerized unage wlysli is «bk to quantity the DNa 
and ceI , cycle parsers on , cell by cell basis. £ e ^ 
no** uufcr, of this modality has b^ demons for . <™ 
0 tumoun, lnc iud,„ S breast cancer ( D reSS | cr a a), lg 88 ? 
Although fluvv cytometry is the MBndBBl mclhod M 
edlitar DNA. image analysis Using Feu.gen-stained cell p^- 
»n» * S«an,n g w.der acceptance t*caus, of ils ability to lj£ 
sample, ; of re.mively Kant celery. Moreover. Ttudic, h»v c 

j!T" BM ff 3 EO0d tarfiMan betw «*» DNA indices detained 
by flow and ,mag* cytometry (Ellison t: al, 195)5) 

DNA tndtccs in epithelial cells from nipple aSpirjlc spcc , mefls 

were dewrnuned and evduated for their correlation with cytoU! 

OJH and inunasing percental of hypcrtetraploid cells w Bre 
round » d* cytology became m a(e abnormal. Sl)cgcsdnB [h £ 
potcncial usefulness as binmaites. «tfe™un = iftcir 

Tb« correlation between cytology „ nd risk lTablc 4; 
emulate ibs ime significance of the relationship because of d» 
w»y in which [he NaF samples were collected, Over ¥0% 0 f the 
S P«'™« with recendy diagnosed DCIS or invasive breast 
euneer cttK from 3 mastectomy specimen. Thus. onlv one uioira- 
uon attempt was possjb]l: . 0 „ tne olh<;r ^ - J 

women w„b a norm*! breast cwe-r risk or a family hLcry of 
breast cancrt a?rted lo underSo mu|(iple ^j^^ ^ ^ 

many as 12. one wouW „pect tha. increasing the nUrf)ber of 
MOiplei would lnc rea >e th. chance 01 finding abnormal cells' 
•houid they « Ist . Of the 13 object, with normal br=a 5t cancer risk 
who underwent aspiration 1-6 time, no qrolwrv specimen 
contained * (ypl cal cell*. Of the nine subject a, normal U who 

."Jf7 Mp !f auon 12 " m «- (w ° '22%) had atypical hyperplasia 
AH, The study by Wrench « al l|99 3) would ^ 

i™ in^f " bi "! no " naJ risk - * AF cyroTo 3 y demon- 
smmng AW. have a rule of breast anccr simikr to if they had 

"uhSTli ^W?'™™™"* "epical hyperplasia. In the two 
• ,ubjt ™ w '* fou nf in NAF: who were presumed l0 have 
norma, breast caB cer risk. KaF wx, asefui in ide'tiS^ 

* 3 f0U , nd b ^' een c ^«. E | W and the number ofaspira. 
aw- U „ topMi that incr^i,,,, lhe nuinber of ^j^.,, 

iiwc»e the hb^iwd of nndlng abncrmal cell,. NAF may ^ 
most useful whe n performed more tban v, nce oral intervals. n«t 
bresst cxanunations or mammograms 

able .or cy olo Sy f Dr even a cywlogicl daislficMion of 1 (i „ade. 

^d d : , P,10V ! 5 imp0rUim pro§flosdc ^«nwfc«. (Subjects 
»«h diu. J ecology seem to have che lowest b re3 ,c cancer risfc 
Wrensch et al. , As inc!ica[ed .„ Tab(e 3 _ w= 

tl.c enure sample fron, .« vcn sufa j ccW for n0nH;cUulilr slodj 

became orpur interest in csrtil j n no „^e]| uhr mark ^-. OBe Qf h 

wirten. proswte-^dfic antigen (PSA), has prove* to be a very 

prarmsms marker of breast cane.r risk ^„ uter % c aJ, J996). Non^ 

celiu ar marker, ,„ N aF arc in theory always evaluable. S o L e « 

ntSfi^™**? bcdereel ^ 1 " ^ Ws, 1 pj of NAF is 
more ihan surTi«,cnt to detect and quantify PSa 
On the other hand, we » re presently nble » obtain sa mP l es 8 f 

o jun over 50% of subjects. Although wc do not know if we can 



, WI f u ■ . " — ■ t"^ym»ig ccjimur sample, wc 
cb^(n Cd from subject who do provide c cI ]u 3a r Lpl«. ^ 
Jot/ma/ Cancer (1997) 4g4_5 0y 



perform r bird aspiration on each breast ar «ic„ visit We TcilT, 
* third aspiration w ouId be well tolerated. „ the pro ^rt IS 
and causes m.n.ma) t0 no ^^^^ Nonatbe ,4 J 
of h= s^me™ will contain suWcient cens i ST; 
beheve that aon-celiuja, (e . e . PSA) QS ^ 

'nformauon obtained from the NAF«mple 

diu^d t " « "-r? T PCrtVlrTn nipP ' e °*P ,n,tion in » P^iously irra - 
d.uied breast. The low y.tJd D f both NAF and «»„!„ ,p BC l m ^ s 

.nd.«u« tha, nldia tio„ lrcatmenl si S nirl CM ,,y ^tlr th 

chcLmtllr ,D X ? ,rala i0divid »^ "Hp have received 
ihis tieatmeni on the aspiration spewmcn. 

oft. tu on adjunct „ Kcreening and ie cond ,« CVD , UllM inlcr ; 
mediat, markers tor clwn,c in respond lo , ch,mopreventi,o 
TZ^ rr i0m ^ in r '° r her unnual ^minaiion bv her 
Kherjus. be,or= orju,, af.er « he phv.ie.l examination. The aicj 
(.on need not be done by a physician, so Ion S M |Jk - individual ,s 
properly trains u? perform the pr^edure. Tht a ,piradon ojte, 
only 5-10 mm .o perform, and cm fc^ repeated w early w 3 dan 
hucr if more , lu .d » n.eticd iprobably even sooner, althouah we 
S W ^ Ciu5 »- 0nc ^more of the capillary tubes comaffln* 
NAh could be sent to , rcrcrence laboratory for anafyris of one or 
more „on.ee lular m^rs. such as PS a. A Seeond capillary tub e 
column, NAF cou.d be emptied into a cytologic*! .Live, and 
sent » a e>iolo,w o,i,h expertise in reading aspirates from body 

usually .«mc,eni inr both non-cellular and cellular «„dies. 

'tf 1 ,a,3cr ^ u:u,lil - v is nel P fu '. I" 'he ideal scenario, if the 
icehniqw ^r= to became » idfly aBCepKd| 3 buffcf fnp ^ noh _ 

h S m u " lhf c >' tol °S''«' ««»v= for whole-eell 

eLmrj^i ^ TIT Und ° NA imasc a,,a, - vsis - ^ned in a 
eommercully a va,labU kit would streamline and standard** the ' 

h -Tl , ; ' £Vtn Wilh ° Ut tWS ' ki, '• how * ver - fh ' P«P^"°" of 
nusb ox NAF sample , n to the b u (Ter or fix»,«« with a 2i- au ->e 
NAF ;™ M ^ l3r W™"* » the ««needon of and preparation of 
NAF could be performed u, objects partici P :,ting u, a chemopre. 
venaon tnal. in which the invesrisatur would monfior the 
biomarken^ot interesi for changes from abnormal towards a more 
normal phcnolype. 

In summary nipple aspiradon is a feasible method to obtain 
breast ep.thel.al cells in non-ltKtaong wom^n. The procedure is 
meApenstve, quiet, non-invasive, q3J1 be repealed as ne«ded and 
causes mmuml 10 bo discomfort. Jt is exu^msly successful in 
young women ror whom mammography fa. often non-revealing 
beca U « of we density of the breast tissue. Despite its limitations! 
mpple > ■jpinoon bas the potential to supplement muwmvtAy 
and P^caJ examj„ a aot. In women who yield evaluate fluid. 

cellular makers such as PSa. nippJe aspiration may be 3 ^fy 
G Cancer RBSBarsh Campaign 1997 
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What Is Metastatic Cancer? 

Local, Regional, and Distant (Metastatic) Spread of Cancer 

Metastatic cancer is a cancer that has spread from its primary site (the 
part of the body in which it developed) to other parts of the body. If cells 
break away from a cancerous tumor, they can travel to other areas of the 
body. There, they may settle and form "colony" tumors. In their new 
location, the cancer ceils continue growing, The spread of a tumor to a 
new part of the body is called metastasis. 

It is important to understand the difference between metastasis and local 
spread, because they affect a patient's prognosis (the outlook for chances 
of survival) and treatment options in different ways. 

Local spread means that a growing cancer extends. beyond the organ in 
which it devefopod, into nearby organs and tissues. For example, the 
cervix (lower part of the uterus or womb) is located in front of the'rectum 
and behind the bladder. Very large cancers of the cervix may extend into 
the rectum or bladder. 

Metastasis involves spread of cancer cells through the bloodstream or the 
lymph system. The lymph system consists of lymph vessels (similar' to 
veins except that they contain tissue waste products and immune-system 
cells instead of blood), These lymph vessels lead to lymph nodes bean- 
shaped collections of immune system cells that are important in fighting 
infections. Cancer cells that break off from tumors and enter the lymph 
vessels may be carried to lymph nodes where they may continue to grow 
and form metastases. Doctors sometimes call metastasis to lymph nodes 
near the place a cancer developed regional spread. This is to distinguish it 
from distant spread or distant metastasis, Distant spread generafly occurs 
when cancer cells break off from tumors and enter the bloodstream, travel 
to other organs, and continue to grow into new tumors. 

When cancer spreads, it is still named after the part of the body where it 
started. For example, if prostate cancer spreads to the bones, it is still 
called prostate cancer, and if breast cancer spreads to the lungs it is still 
breast cancer. 

Recurrence and Metastasis 

Recurrence is the medical term used when cancer comes back in a 
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patient who appeared to be in remission (free of cancer) after treatment 
Can Cer can recur locally, in the same organ it developed in or, if S 
organ was removed by surgery, in a nearby remaining organ or lissue For 
example local recurrent of breast cancer means cance^startec to grow ' 
again in the same breast after lumpectomy and radiation therapy or in Sip 
chest wall, skin or muscle after a mastectomy, A region* 
usually means cancer has come back in nearby lymph nodes or in the 
area that lymph nodes had been removed from After apparency complete 

ZTZ* ° f 3 £°„ Uth ° r throat cancer - 9 rowth ° f Mn«r in lymph noSes of 
he neck would be considered regional recurrence. A distant Recurrence 
involves any other part of the body not included in local or regional 
recurrence. After surgery for apparently localized prostate cancer the 
cancer might recur distantly in bones, the liver, or the lungs 

But, recurrence is not the only time a cancer will metastasize Some 
cancers are discovered to have spread to nearby lymph nodes or distant 
organs shortly after the cancer is first diagnosed, and before treatment is 
started. In some cases, a metastasis may be discovered before the 
primary (original) tumor is found. For example, a patient may go to the 

' 2S£r™ USS y £ Ph n ,° de5 j n the neck are 9 rowin 9 la^er. After a biopsy 
reveals cancer in these lymph nodes, additional examinations or x-rays 
may find that the cancer actually started in the throat. Even if a cancer has 
spread very widely throughout the body before it is discovered the 
cancers appearance under a microscope can sometimes tell doctors 
where it started. But, some cancers lack these microscopic clues to their 
origin, and it may be impossible to determine exactly where they started 
This condition is calied cancer of unknown primary, and is discussed 
further in a separate American Cancer Society document. 

So cancer can recur without metastasizing (a local recurrence) and can 
metastasize without recurring locally (cancer .found to have metastasized 
when first diagnosed). 

Significance of Metastasis to the Patient 

Most people who die of cancer have metastases at the time of their death 
J L the » 8 metastases are dif ectly responsible for the majority of cancer " 
deaths. Most common cancers (prostate, breast, colon, lung, for example) 
develop m organs that can be completely or partially removed by surgery 
Even though these operations cause effects, they could cure patients if 
metastasis did not occur. Most of the serious consequences of these 
cancers occur because of spread to other parts of the body. In some 
cases, the most serious effect of cancer is its spread to a particularly 
essential part of the body, such as areas of the brain. In other cases 
spread to and growth in many organs creates so many cancer cells that 
the body's normal metabolism is disrupted. 

However, cancer can be fatal even if it does not metastasize. Cancers that 

start in the pram may be impossible to remove without causing severe 

bram damage. In fact, brain tumors rarely spread beyond the nervous 

system Growth and local spread of these cancers often interfere with 

parts of the brain necessary for life. A tumor may become very large ' 

without ever metastasizing. It may then press against vital tissues such as 

nerves, the brain, or blood vessels. Leukemia can cause death by 

interfering with normal blood functions without the defective cells ever 

leaving the tissues they started in (the bone marrow and bloodstream). 
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